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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

(The technical field to which invention belongs] Invention of this application relates to the manufacture m ethod of a fiber 
reinforcement cement plate . About the still more detailed fiber reinforcement cement plate manufactured by the milling-paper 
method with [ invention of this application useful as a roofing tile, outer wall material, etc., regimen time amount is shortened, 
productivity is raised and it is related with the new manufacture method of moreover having excelled also in freeze-thaw 
resistance, dimensional stability, and reinforcement by low specific gravity. 
[0002] 

[Description of the Prior Art] What was conventionally manufactured by the milling-paper method as a roofing tile, outer wall 
material, etc. by making into an aquosity slurry the raw material cement constituent which blended the minerals aggregate with 
cement and blended reinforcement fiber with the list is known. Usually, after carrying out press dehydration shaping of the green 
sheet milled and obtained from the aquosity slurry and performing pre-curing in a saturated steam condition subsequently, it is 
made to harden by performing autoclave curing in elevated-temperature high pressure in this milling-paper method. 
[0003] And in the case of the paper-milling tile currently manufactured by the conventional method of milling paper as above, in 
order to satisfy the freeze-thaw resistance which most things arc with a specific gravity of 1 .5 or more high specific gravity, and is 
the important engine performance of a paper-milling tile, it considered as the conditions to which it is never dispensable that it is 
such high specific gravity. 
[0004] 

[Problem(s) to be Solved by the Invention] However, on the other hand, that it is high specific gravity had the problem that the 
thickness of a tile surely became large and roof weight became heavy, even if it was conditions indispensable when securing 
freeze-thaw resistance as a precise organization. For this reason, to consider as the lightweight more tile at low specific gravity is 
desired. A - 
[0005] But, considering as low specific gravity depending on old technology made it difficult to consider as compact tissue, and it 
had produced the problem in freeze-thaw resistance. Moreover, there was a situation that it could not necessarily be satisfied in 
the point of reinforcement or dimensional stability. Although an improvement of a fixed degree is found by performing the 
regimen in an autoclave etc. for a long time in order to consider as compact tissue, in respect of [ anything ] freeze-thaw 
resistance, the regimen of long durauon will bring big trouble insufficiently to productivity. As a policy for raising freeze-thaw 
resistance by low specific gravity, although also required the regimen of the long durauon of the 4th day or more, this bad 
actually become the technical problem in the viewpoint of improvement in productivity which should be solved with the technical 
problem of improvement in the engine performance, such as freeze-thaw resistance, reinforcement, and dimensional stability. 
[0006] Then, invention of this application makes it the technical problem to offer the new method of having been improved which 
cancels the trouble of the conventional technology as above, faces manufacturing a fiber reinforcement cement plate by the 
milling-paper method, and can manufacture the product excellent in freeze-thaw resistance, reinforcement, and dimensional 
stability even if it is high productivity and is low specific gravity. 
[0007] 

[Means for Solving the Problem] Invention of this applicatiojrprovides the 1st with a manufacture method of a fiber 
mnfbttement cement plate characterized by setting a@^@)of CaO/amorphous silica of a raw material cement constituent to 
QXMlO^nd carrying out autoclave curing following pre-cunng as what solves the above-mentioned technical problem in a 
inaKSkl^ fiber reinforcement cement plate by the milling-paper method from a raw material cement constituent 


containing( pemenj t a&Hc^t and (reinforcement fibej 
[0008] Moreover, invention of this application provides the 2nd with a manufacture method of a fiber reinforcement cement plate 
of performing autoclave curing for a manufacture method of a fiber reinforcement cement plate of perforrning secondary curing of 
4 - 72 hours at temperature of 60-100 degrees C after first curing to the 3rd at temperature of 160-180 degrees C for 2 to 16 
hours, in pre-curing in a saturated steam condition. 
[0009] 

[Embodiment of the Invention] Although invention of this application has the feature as above-mentioned, it explains the gcstalt 
of that operation below. In invention of this application, even if it is the fiber reinforcement cement plate of low specific gravity 
more compared with the former, the thing excellent in freeze-thaw resistance, reinforcement, and dimensional stability is offered, 
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* * but as specific gravity in this case, supposing the Ihing of the conventional high specific gravity is a with a specific gravity of 1 .5 
or more thing, it will be taken into consideration as specific gravity 1 .20-1 .45 and about further 1 .25 to 1 .40 thing. 
[0010] By the method with the engine performance which was excellent also in such low specific gravity of this invention, various 
kinds of paper-milling methods , such as **** long network paper milling, and flow-on paper nulling, are adopted as a method 
for paper milling. As cement Portland cement , Portland blast furnace cement, alumina cement, etc. may be various kinds 
including a well-known thing. 

[001 1] A silica component can use fly ash suitably as a material containing amorphous silica, although silica powder, fly ash, etc. 
are usecT As for this fly ash, it is desirable to contain at a rate of 10 - 60 weight section to the cement 100 weight section as a 
content, and when it is below 10 weight sections, it serves as a cement hardening object inadequate for freeze-thaw resistance, 
and becomes inadequate for freeze-thaw resistance, reinforcement, and dimensional stability also above 60 weight sections. 
[00 1 21 As reinforcement fiber, pulp fiber , such as N material and L material, is illustrated. Specific gravity becomes high while 
the reinforcement of a cement hardening object becomes inadequate to the cement 1 00 weight section as a content, when 12-17 
weight section is desirable and it is under 12 weight sections. Moreover, if 17 weight sections are exceeded, specific gravity will 
fall and reinforcement and freeze-thaw resistance will worsen. And it being characteristic in this invention is making the mole 
ratio of CaO/amorphous silica in a raw material cement constituent into the range of 3.0-12.0 by presentation adjustment of 
cement, silica powder, and fly ash. 

[0013] When [ this ] out of range, it becomes inadequate to freeze-thaw resistance, reinforcement, and dimensional stability. In 
addition, the scrap wood of silica components, such as a micro silica, and a cement system etc. can be made to contain if needed 
in this invention in addition to the above-mentioned raw material. Moreover, as the manufacture method of the cement hardening 
object this invention, the wet blend of the above-mentioned raw material cement constituent is carried out, the water of the 1000 - 
3000 weight section is added to the cement 100 weight section, and it mixes using a mixer, and fabricates using a paper-milling 
machine and a press, and the method of acquiring the molding object which has a desired configuration is adopted 
[001 4] And the acquired molding object carries out regimen hardening by predetermined conditioning, and is used as a cement 
hardening object. Regimen hardening can be carried out by autoclave pre-curing and autoclave curing in the method of this 
invention. As autoclave pre-curing conditions, it is desirable to perform secondary curing of 4 - 72 hours at the temperature of 
60-100 degrees C 6 hours after first curing 40 degrees, for example in the state of saturated steam. In the case of less than 4 
hours, although the reactivity in an autoclave becomes past [ a riser] and a rise on the strength, freeze-thaw resistance worsens. In 
the case of 72 hours or more, a reaction becomes superfluous, the reactivity in subsequent autoclave curing falls and freeze-thaw 
resistance, reinforcement, and dimensional stability worsen. Moreover, the reaction of amorphous silica becomes inadequate and, 
similarly a bad influence comes out of the regimen of 60 or less degrees to freeze-thaw resistance. 

[001 5) In addition, as for first curing, generally, it is desirable to consider as less than 10 hours at the temperature of less than 60 
degrees C. As conditions for autoclave curing, they are the temperature of 160-180 degrees C, a pressure 6 - 10 kg!7cm2. It is 
desirable to carry out in 2 - 16 hours. By the content of amorphous silica, and pre-curing time amount, the holding time is said 
within the limits, and compaction of it is attained from the former. 

[0016] The precise crystal structure is made according to the above CaO / amorphous silica mole ratio, and regimen conditions of 
this invention of a passage, and even if it is a low-specific-gravity article, the fiber reinforcement cement plate excellent in 
freeze-thaw resistance, reinforcement, and dimensional stability can be obtained. And it becomes possible to shorten regimen 
time amount and to raise productivity. Since it becomes the structure where it is **** in outside this invention range, freeze-thaw 
resistance worsens. 

[0017] Then, an example is shown below and the gestalt of operation is explained to it in more detail. Of course, invention of this 

application is not limited by the following examples. 

[0018] 

[Example] as one to example 1 - example of 8 comparisons 6 cement the presentation (% of the weight) -- Ca064.2% and 
Si02 22.2% of thing - using moreover, a presentation (% of the weight) - Ca05.2% and Si02 52.7% of fly ash, and silica 
powder and a list - N material (conifer) / L material (broad-leaved tree) the pulp of combination of =1/1 was used. 
[0019] The compounding ratio (weight section) of these cement, and fly ash and water and the mole ratio of C aO/amorphous 
silica were changed, the aquosity(sFurq)of various kinds of raw material cement constituents was prepared as in a table 1 , and the 
fiber reinforcement cement plate was manufactured by th e milling-paper method . In addition, the mole ratio of CaO/amorphous 
silica is changed by changing the loadings of fly ash. Moreover, the aforementioned pulp as reinforcement fiber was blended at a 
rale of 1 4 weight sections. 

[0020] Press dehydration was carried out after paper milling, and subsequently it was recuperated, it considered as the hardening 
object product, and the physical properties were evaluated. The result was shown in a table 2 at the table I list. The evaluation 
method was carried out as follows at the condition list of a regimen in a press list The time amount (hr) of secondary curing and 
autoclave curing was shown in a table I . 

Press ; 40kg/cm2 Dwelling 2 seconds (1 3mm of board thickness after a press) 
(4 0lC6hr) 
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The evaluation method flexura! strength ; The Shimazu autograph is used and it carries out by sample size [ of 120x40mm ], and 

span 100mm. 

[0021] 

Dimensional stability ; J1S A It applies to 5422. 

freeze-thaw resistance trial; - the frost damage-proof testing machine made from MARUI - ASTM-A - law - 300 cycles - 
carrying out - the existence of a crack - evaluation. 
Sample size of 100x100mm [0022] 

[A table 1] 


K St Na 



mm 3 


mm 

mm 
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100 

100 

100 

100 

100 

100 
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25 
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12 
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1000 
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24 

24 

24 

24 

4 

72 

24 


12 

8 

8 

8 

8 

8 

2 

filfSS (MP a) 

16.0 

16.5 

17.2 

16.3 

17.6 

15.8 

16.0 


0 

O 

0 

0 

0 

0 

O 


O 

O 

0 

0 

0 

0 

O 


[0023] 
[A table 2] 


K tt No. 



m®2 

mm 

Jfctt«4 

ttK«5 

tt««6 
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100 

100 

100 
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25 

25 

25 

25 
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14 

6 

6 

6 
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24 

24 

24 

3 

80 

24 

24 


16 

8 

8 

8 

8 

1 

17 
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18.3 

14.9 

17.7 

17.9 

15.5 

15.0 

18.6 


0 

X 

X 

X 

X 

X 
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X 

X 

X 

X 

X 

X 


[0024] The specific gravity of Ihe fiber reinforcemenl cement plate which was manufactured by an example 1 - 8 lists in any [ of 
the examples 1 -6 of a comparison ] case was a low-specific-gravity article are refined in ihe range of 1 .30- 1 .38. When the ranges 
of the mole ratio of CaO/amorphous silica arc 3.0-1 2.0 so that clearly also from contrast with the examples 1 -4 of a table 1 and a 
table 2, and the examples 1-2 of a comparison, It turns out thai it is not what can satisfy freezc-lhaw resistance and dimensional 
stability although a strong rise is seen when freeze-thaw resistance and dimensional stability have a problem and a mole ratio 
exceeds 12.0 on the other hand to excelling in freeze-thaw resistance, reinforcement, and dimensional stability in a precise 
organization (example 2 of a comparison), while reinforcement falls, when this mole ratio is less than 3.0 (example 1 of a 
comparison). 

[0025] moreover - for example, - the case (example 3 of a comparison) where secondary curing lime amount is less than 4 
hours when the effect by difference of secondary curing lime amount is seen by contrast with examples 5-6 and the examples 3 -4 
of a comparison Although reinforcement is rising, when the reactivity in an autoclave goes up too much, and freeze-thaw 
resistance and dimensional stability worsen and secondary curing time amount exceeds 72 hours'(cxamplc 4 of a comparison) A 
reaction becomes superfluous and the reactivity in subsequent autoclave curing falls, and to freeze-thaw resistance, reinforcemenl, 
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* - and dimensional stability getting worse, when [ both ] secondary curing time amount is 4 - 72 hours (examples 5-6), it turns out 
that freeze-thaw resistance and dimensional stability are good. 

[0026] Although freeze-thaw resistance, reinforcement, and dimensional stability are still belter when [ both ] autoclave time 
amount is 2 - 16 hours (examples 7-8) so that clearly from contrast with examples 7-8 and the examples 5-6 of a comparison, 
Although the reaction in an autoclave is inadequate, reinforcement falls, an autoclave reaction becomes superfluous when 
freeze-thaw resistance, reinforcement, and dimensional stability worsen and exceed 1 6 hours conversely (example 6 of a 
comparison), and reinforcement goes up, it turns out that freeze-thaw resistance and dimensional stability are bad in less than 
(example 5 of a comparison) 2 hours. 
[0027] 

[Effect of the Invention] By invention of this application, even if it is low specific gravity, it has the outstanding freeze-thaw 
resistance and reinforcement and dimensional stability also become possible [ manufacturing the fiber reinforcement cement plate 
of the good high engine performance ], as explained in detail above. And high productivity enables it to offer the fiber 
reinforcement cement plate of the engine performance which excelled as aforementioned by short regimen Ume amount, without 
recuperating oneself in the long duration of four days or more like before by adjusting the lime amount of secondary pre-curing or 
autoclave curing. 


[Translation done.] 
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[Claim(s)] . 
[Claim 1] A manufacture method of a fiber reinforcement cement plate characterized by setting a mole raUo of CaO/amorpnous 
silica of a raw material cement constituent to 3.0- 1 2.0, and carrying out autoclave curing following pre-curing in a method of 
manufacturing a fiber reinforcement cement plate by the milling-paper method from a raw material cement constituent containing 
cement, a silica, and reinforcement fiber. 

[Claim 2] A manufacture method of a fiber reinforcement cement plate of claim I which performs secondary curing of 4 - 72 
hours at temperature of 60-100 degrees C after first curing in pre-curing in a saturated steam condition. 
[Claim 3] A manufacture method of a fiber reinforcement cement plate of claims 1 or 2 which perform autoclave curing at 
temperature of 1 60- 1 80 degrees C for 2 to 1 6 hours. 


[Translation done.] 
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